Prediction of in vivo enantiomeric compositions by modeling in vitro metabolic profiles.
Identification and quantitation of drug metabolites are important for understanding and predicting drug-drug interactions and toxicities. For chiral compounds, metabolic interconversion of enantiomers may present unique challenges. If the stereoisomers are biologically distinguishable, regulatory agencies consider them distinct chemical entities and require individual characterization since enantiomers may exhibit different pharmacokinetic, pharmacologic, and toxicologic properties. Efforts to predict enantiomeric ratios in humans from animal studies are frequently hampered by a lack of understanding of the enzymes responsible and potential interspecies differences. In this study, liver microsomes from rats, dogs, and monkeys were used to investigate the kinetics of interconversion of two enantiomeric secondary alcohols (Compounds A and C) via oxidation to a ketone intermediate (Compound B) and subsequent reduction of the ketone to either regenerate the starting alcohol, or produce the enantiomer. A mechanistic model was established using in vitro microsomal data to predict the ratios of the enantiomer concentrations in plasma 24 hours after dosing and the ratios of AUC values for the enantiomers. Plasma concentrations of the enantiomers and ketone intermediate were determined after single intravenous and oral doses of Compound C. The observed concentration and AUC ratios were similar to the values predicted by the mechanistic model.